Signal transduction events whereby PGF2 alpha inhibits the ammoniagenic response to acute acidosis.
Subconfluent cultures of LLC-PK1 cells were incubated for 1 h in Krebs-Henseleit buffer (KHB) of pH 7.4 or 6.8 to investigate the signal transduction events associated with prostaglandin F2 alpha (PGF2 alpha) inhibition of ammonia metabolism. Exposure of these cultures to PGF2 alpha (0.1 ng/ml) inhibited the acute low pH stimulation of ammonia production and to a lesser degree alanine formation in a manner analogous to the response exhibited with the phorbol ester 12-O-tetradecanoylphorbol-13-acetate (TPA). Pretreatment with an inhibitor of protein kinase C [1-(5-isoquinolinylsulfonyl)-2-methylpiperazine, i.e., H-7] or utilization of cultures with downregulated protein kinase C activity abolished the inhibitory response to PGF2 alpha. Exposure to PGF2 alpha for 10 min in KHB of pH 6.8 resulted in an activation of protein kinase C, as demonstrated by a significant increase in membrane-bound enzyme activity. Incubation of the cells with PGF2 alpha in KHB of pH 6.8 also resulted in a significant increase in inositol trisphosphate formation. Treatment of the cultures with verapamil in calcium-containing medium or removal of calcium from the incubating medium resulted in a significant loss of the PGF2 alpha inhibitory response on both ammonia and alanine production. Furthermore, under conditions of calcium-free incubation, PGF2 alpha had no significant effect on protein kinase C activity. Because both PGF2 alpha- and TPA-induced inhibition of ammoniagenic response to acute acidosis was prevented by amiloride, the underlying mechanism may involve protein kinase C-mediated changes in intracellular pH. These results indicate that the activation of protein kinase C plays a key role in mediating PGF2 alpha inhibition of ammoniagenesis.